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ABSTRACT
The mechanical behavior of brittle materials is highly dependent on fl aw size and distribution, but once a crack has 
begun to propagate, the local microstructure plays an important role in whether that crack will lead to ultimate fail-
ure. Two case studies involving ceramic thermal barrier coatings (TBC) and polymer matrix composites (PMC) will 
be presented wherein the local microstructure has been shown to strongly infl uence crack propagation pathways 
as well as the active toughening mechanisms. Design of novel TBC material systems is predicated on improving 
the toughness of this thin ceramic coating via activation of a ferroelastic toughening mechanism. Common de-
scriptions of ferroelastic toughening overlook the impact of local morphology including grain size, orientation, or 
the presence of a second phase. Preliminary efforts to deconvolute these morphological effects via strategic small-
scale mechanical tests will be presented. Similar strain controlled tensile loading of PMCs will also be presented 
in greater context of integrating local fi ber distribution into multiscale modeling efforts.
